[Abstract] The programmable Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)-associated nuclease 9 (Cas9) technology revolutionized genome editing by providing an efficient way to cut the genome at a desired location (Ledford, 2015) . In mammalian cells, DNA lesions trigger the error-prone non-homologous end joining (NHEJ) DNA repair mechanism. However, in presence of a DNA repair template, Homology-Directed Repair (HDR) can occur leading to precise repair of the lesion site. This last process can be exploited to enable precise knock-in changes by introducing the desired genomic alteration on the repair template. In this protocol, we describe the delivery of long repair templates (> 200 nucleotides) using recombinant Adeno Associated Virus (rAAV) for CRISPR-Cas9-based knock-in of a C-terminal tag sequence in a human cell line.
11. Required facilities and procedures (e.g., waste disposal procedures) should be in place for using radioactively labeled nucleotides ([α- (plasmids #48138 and #62988). Detailed cloning procedures for the constructs are described
by Ran et al. (2013) . When using the Cas9 D10A nickase (nCas9) maintain a minimal offset between the guide pairs to ensure optimal efficiency. 
B. Generation of the rAAV targeting construct by PCR amplification of homology regions
A backbone plasmid for C-terminal tagging with a combinatorial tag consisting of the PQS1 peptide (Vandemoortele et al., 2004 ) and a 3xFlag tag has been deposited in Addgene (plasmid #84883).
An alternative version of this targeting construct containing the PQS2 peptide and a 3xHA-tag is also available on Addgene (plasmid #84917). 5' and 3' homology regions (HRs) can be inserted in multiple cloning sites present in these plasmids via standard cloning procedures. e. Centrifuge Phase Lock tube for 3 min at 16,000 x g at RT. Transfer aqueous phase into a fresh Eppendorf tube and add 50 µl 3 M NaCl and 500 µl 2-propanol. The genomic DNA can be observed after inverting the tubes several times.
f. Centrifuge for 2 min at 16,000 x g at RT. Discard supernatant and add 1 ml 70% ethanol to the DNA pellet. Invert several times and incubate for 5 min at RT. Centrifuge for 2 min at 16,000 x g at RT.
g. Discard supernatant. Air dry the pellet at 52 °C for 5 min prior to re-suspending the pellet in 100 µl 10 mM TE-buffer pH 7.5. Allow pellet to dissolve for 1 h by incubating at 65 °C in a thermoshaker. Measure genomic DNA concentration. 2. PCR amplification.
a. Perform a PCR reaction spanning the 5'HR using the lysis material of each clone as input DNA to assess rAAV-mediated integration of the repair template using the program described in step B4.
www.bio-protocol.org/e2211 2. Add TAT-Cre recombinase at a final concentration of 2.5 µM to each well 24 h after seeding.
3. Wash twice with DPBS before adding fresh growth medium after 24 h of TAT-Cre incubation.
Cells are ready for single cell seeding by manual dilution in 96-well plates 4 days after TAT-Cre treatment.
G. Screening and validation of final clones
Note: Assays described in this section are typically performed in a sequential manner.
PCR amplification
a. Prepare lysis plate as described in step E1.
Verify excision of the selection cassette by PCR using the program described in step B4.
Run this PCR reaction also on untreated positive clones to obtain a reference for clones without successful recombination (see note in step G1c below). 
Southern blot
a. PCR amplify a part of the neomycin resistance cassette using the PCR program described in step B4. Purify PCR product with NucleoSpin Gel and PCR Clean-up Kit. 5. Sequence verification is required to ensure correct integration of the tag and eliminates rare clones with frameshifts or other mutations that may have occurred during the engineering process.
6. Only clones passing all previous assays are withheld for further gene-specific validation assays (such as modulation by a stimulus or protein interaction profiling). 10.1021/acs.jproteome.6b00517 respectively.
